The objective of this study was to clinically evaluate an autogenous tooth graft (ATG) as a novel bone graft material in the treatment of Class II furcation defects. ATG is prepared at chairside from a freshly extracted tooth to be used immediately for bone regeneration. It has an advantage over the autogenous and other bone graft materials as it is non-immunogenic, inexpensive, easily available, and lacks donor-site morbidity.
Background
An autogenous tooth graft (ATG) is a novel biomaterial for alveolar bone defect regeneration as both alveolar bone and teeth develop from the multipotent neural crest cells that can differentiate into mesenchymal cells. 1 ATG is osteoinductive because of the presence of an organic matrix rich in Type I collagen, bone morphogenetic proteins (BMP), and non-collagenous proteins. 2 Furthermore, ATG has a reinforcing inorganic phase of hydroxyapatite that has the ability to dissociate calcium and phosphate, providing physicochemical properties similar to the bone. 2 Urist et al. (1965) verified the osteogenic potential of a demineralized tooth, 3 thus paving the way for ATG usage in the regeneration of osseous defects.
Despite the advancements in the field of periodontics, a predictable treatment outcome of furcation involvement remains a challenge. The non-surgical therapy alone does not allow adequate instrumentation, and the long-term prognosis of a tooth treated with resective procedures is questionable. 4 Thus, the most predictable method to treat Class II furcation is to use a regenerative procedure. 4 Although an autogenous bone graft is the gold standard, its use is limited by the donor-site morbidity. Other graft materials, such as allografts, xenografts, and alloplasts, have limitations like antigenicity, high cost, and prolonged healing time. 5 Thus, ATG has gained attention because of its ability to induce the cellular responses of osteogenic lineages, ensuring better bone regeneration. 2 This case series illustrates the successful application of ATG in the treatment of Class II furcation defects.
FIGURE 1
Steps in preparation of ATG. 1a Root amputation from debris-free tooth; 1b dried root grounded in bone mill to a particulate sized between 300 to 800 μm; 1c particulate immersed in basic alcohol cleanser for 10 minutes; 1d particulate then washed with phosphatebuffered saline; and 1e decant leaving particulate ATG. To the best of our knowledge, this study is the first to use freshly prepared ATG for the treatment of furcation defects in humans.
Clinical Presentation
This study was conducted on three male patients (35-55 years), visiting the Outpatient Department of Periodontology, Inderprastha Dental College and Hospital, Ghaziabad, India, in January 2016. Each patient exhibited, clinically and radiographically, at least one or more Class II mandibular molar furcation involvement (a total of five sites), with one non-endodontically treated tooth that required extraction because of poor prognosis. The patients were systemically healthy and had no history of smoking, parafunctional habits, or intake of antibiotics for at least 6 months before the study. Written consent was obtained from all patients before their enrollment in the study. The ethical clearance for this study was obtained from the Institutional Ethical Committee.
Case Management
A non-surgical therapy comprising scaling and root planing and oral hygiene instructions was given to all patients. On re-evaluation at 1 month, the patients with plaque index score <1 (Silness and Löe, 1964) 6 were scheduled for a surgical treatment. On the day of surgery, the tooth with hopeless prognosis was extracted under local anesthesia and then processed for graft preparation.
Autogenous Tooth Graft Preparation
The process from tooth extraction to graft preparation 5 ( Fig. 1) takes approximately 15 to 20 minutes. A tapered fissure carbide bur † was used to remove any carious lesion and calculus from the tooth. Subsequently, the roots were amputated from the crown, dried using an air syringe, and ground in a bone mill ‡ to a particulate size (300 to 800 μm) suitable for clot stabilization and space maintenance. 7 The particulate graft was immersed in basic alcohol, comprising 0.5 M NaOH, and 30% ethyl alcohol (v/v), for 10 minutes to defat and dissolve all organic debris, bacteria, virus, and toxins. Thereafter, it was washed twice in sterile phosphate-buffered saline and then decanted, leaving a wet particulate ready for grafting.
Surgical Procedure
Local anesthesia was obtained by administering 2% lignocaine hydrochloride with 1:80,000 dilutions. A mucoperiosteal flap was raised followed by thorough debridement using hand and ultrasonic instruments. The defect was filled with ATG, and the flap was sutured with 3-0 non-resorbable silk sutures. A periodontal dressing § was placed over the operated site.
One day before surgery, the patients began a course of 500 mg amoxicillin, three capsules per day, for 10 days and were also prescribed ibuprofen to control pain. Ten days after the surgery, sutures were removed, and the surgical site was deplaqued with hand instruments. The first post-surgical visit was scheduled at 1 month, with three monthly follow-up appointments for periodontal maintenance. † NeoBurr FGSL701. ‡ Sark Health Care, New Delhi, India. § Coe-Pack, GC America, Alsip, IL. Clinical Outcome (Table 1) At the 10-day follow-up visit, the operated sites showed satisfactory healing with minimal inflammatory reaction and no immunogenic response. At 9-and 12-month follow-up visits, a reduction in horizontal probing depth was observed. The radiographic evaluation showed the evidence of an apparent bone-fill, which was measured using a 1-mm 2 x-ray grid 8 (Figs. 2  through 4) .
Discussion
ATG has been successfully used for ridge augmentation, 9 socket preservation, 10 guided bone regeneration, 11 sinus lifting procedures, 12 and regenerating alveolar bone defects. 13 ATG is a novel graft consisting of four types of calcium phosphate crystals, including hydroxyapatite, tricalcium phosphate, octacalcium phosphate, and amorphous calcium phosphate, which provide a dissolution pattern similar to an autogenous cortical bone.
14 The graft is osteoinductive owing to the presence of osteopontin, bone sialoproteins, osteocalcin, BMP-1, Type I collagen, osterix, and Runx2. 15 observed the evidence of osteoinduction inducing new bone formation as early as 2 weeks. 14 Wang et al. (2008) found that predentin, odontoblasts, and endothelial cells of the blood vessels of teeth express LIM (named after their initial discovery in the proteins Lin11, Isl-1, & Mec-3) -a protein that accelerates bone mineralization by differentiating undifferentiated cells into osteoblasts. 15 Furthermore, the ATG from root portion is easily decomposed by osteoclasts in comparison with the highly crystalline crown; 14 thus, we prepared the graft using only the root portion.
The demineralization of ATG requires a prolonged acid exposure, which negatively affects the non-collagenous proteins involved in osteogenesis. However, the mineralized dentin is beneficial in maintaining mechanical stability and is firmly integrated to the newly formed bone, 3 despite its delayed inductive properties; thus, ATG was not demineralized in our study.
Conclusion
The use of ATG resulted in the resolution of furcation defects with minimal inflammatory reaction at the grafted sites and good patient acceptance. Thus, within the limits of this study, we recommend the use of ATG as a graft material for the regeneration of furcation defects.
Summary

Why are these cases new information?
To the best of our knowledge, this is the first report of the use of an autogenous tooth bone graft for the closure of Class II furcation defects.
What are the keys to successful management of these cases?
Presurgical periodontal assessment and diagnosis Patient compliance with oral hygiene instructions and periodontal maintenance visits Adequate flap reflection and debridement of the osseous defects Elimination of contributing factors such as open contacts, restoration overhangs, occlusal interferences, cemento-enamel projections, etc.
What are the primary limitations to success in these cases?
Operator inexperience Technique sensitivity of autogenous graft preparation at chairside Presence of a hopeless-prognosis tooth, which can be immediately extracted and processed
